The Kellogg Shale of northern California has traditionally been considered to be late Eocene in age on the basis of benthic foraminifer, radiolarian, and diatom correlations. The 30-rnthick Kellogg section exposed west of Byron, California, however, contains middle Eocene planktonic foraminifers (Zone P12), coccoliths (Subzones CP13c and CP14a), silicoflagellates (Dictyocha hexacanfha Zone), and diatoms. Quantitative studies of the silicoflagellates and d~aloms show a general cooling trend through the section which is consistent with paleocl~matic trends for this part of the middle Eocene (ca. 42-45 Ma) from elsewhere in the i world. Seven new silicoflagellate taxa (Corbisema angularis. C, exilis, C, hastata ! miranda, C. inermis ballantina, C. regina, Diclyocha byronalis, Naviculopsk americana) I and one new coccolithophorid species (Helicosphaera neolophola) are described.
For over 25 years the Kellogg Shale of Clark and Campbell (1942) in northern California has been recognized as a standard North American I reference unit for Eocene siliceous microfossils. Clark and Campbell's ! (1942) study was one of the earliest on North American Cenozoic radiolarians, and Kanaya's (1957) report on the diatoms helped to pioneer techniques for modem deep-sea studies. Subsequent studies on the silicoflagellates (Mandra 1960 (Mandra , 1968 Ling 1972) , planktonic foraminifers (Schmidt 1970) and coccoliths (Schmidt 1970; Almgren and McDougall 1975) further demonstrated the value of the Kellogg Shale as a reference unit for planktonic correlations.
The Kellogg Shale traditionally has been considered upper Eocene by diatom workers on the basis of Kanaya's (1957) assignment. Kanaya assigned the Kellogg Shale to the upper Eocene because it was underlain by the Domengine Sandstone which contains middle Eocene mollusks and because he correlated the Kellogg Shale to the nearby Sidney Shale Member of the Markley Formation of Clark and Campbell (1942) (= Sidney Flat Shale and Sidney Shale of some authors). The Sidney Shale was assigned to Laiming's (1940) A-2 zone of benthic foraminifers, which was considered to be late Eocene at that time. Similarly, early correlations using silicoflagellates described the Kellogg Shale as upper Eocene (Mandra 1960 (Mandra , 1968 or middle or upper Eocene (Ling 1972) . Fenner (1977) stated, "the Kellogg and Sidney shales fall into the lower part of PI5 of Blow (1969) " (planktonic foraminifer zone) on the basis of Kanaya and Koizumi's (1970) correlations. It appears, however, that Kanaya and Koizumi's assignment was made by inference because Schmidt (1970) had correctly assigned the Kellogg and the Sidney to the middle Eocene in his unpublished PhD dissertation on the basis of planktonic foraminifers and coccoliths. More recently, Jousb (1979) demonstrated the traditional position of diatom workers by assigning the Kellogg shale diatom assemblages to her early late Eocene Herniaulus polycystinom Triceratium barbadense assemblage zone. In order to confirm the middle Eocene age and to more thoroughly document the planktonic microfossil assemblages, we decided to study the diatoms (Barron) , planktonic foraminifers (Poore) , coccoliths and silicoflagellates (Bukry) of the Kellogg Shale. Radiolarians are also abundant in the Kellogg Shale and are presently being studied by Joyce Blueford of the U.S. Geological Survey and Charlotte Brunner of the University of California, Berkeley. We hoped to provide updated correlations as well as some paleoecological interpretations. Thirty m (98 ft) of laminated and massive diatomaceous shale corresponding to the Kellogg Shale were measured in the road cut above the basal contact with the Domengine Sandstone. This thickness agrees well with 90-ft thickness estimated by Kanaya (1957) . The upper unconformable contact with the overlying nonmarine Neroly Formation is not exposed in the immediate area {Dibblee 1980).
Whole sediment smear slides were examined for coccoliths, and a nonquantitative checklist of all taxa encountered was prepared. Diatom and silicoflagellate samples were processed in hydrochloric acid and hydrogen peroxide following the technique outlined in Barron (1976) . Acid-residue slides were fraversed, and separate counts of 300 diatoms and 300 silicoflagellates were (-4 = specurnens slrongly etched, fraqmenfed to -1spcclmens sl~ghlly etched, eas-~h j rdenl~fiable) Zonallon 1s from Okada and Bukry (1980) X = present. @=ex-cept~onally abundant. Aabundanb, Ccommon. F = few. R = rare ' s~gnll~es composlle assemblages of nearly slrat~graph~cally equivalent samples from two or lhree of the sample m e s , the most dlverse sample IS l~sted here made. Diatom counts were made at 1250 x , and specimens of the incertae sedis form Macrora barbadensis (Deflandre) Bukry were included in the tabulation, but resting spores of the genera Xanthiopyxk and Lyradiscus were not. Silicoflagellate counts were made at 250 to 500 x , and Macrora was also tabulated. Foraminifer samples were disaggregated using either solvent, dilute hydrogen peroxide solution or both and then wet sieved at 63 pm. The dried residue 263 pm was examined for foraminifers. Siliceous microfossils and debris make up most of the washed residue, and the siliceous component tended to mask the foraminifers. In order to estimate the abundance of individual foraminif-era1 taxa, a dense layer of washed residue 2 149 pm was strewn on a standard 60 square microfossil slide. Taxa represented by more than 20 specimens on the strewn slide were tabulated as abundant, those represented by -
5-20 specimens were considered common, and those represented by 1-5 specimens were considered few. Taxa occurring at lower frequencies or only in the 2 149gm size fraction were considered sparse. colith-bearing strata contains younger assemblages of the late middle Eocene Discoaster bifax Subzone (CP14a), lacking the older guide taxa C. gigas and Nannotetrina quadrata (Bramlette & Sullivan) . Occurrences and estimated abundances of planktonic foraminifer taxa as well as the estimated abundance of benthic foraminifers found in CD samples are tabulated in table 3. The table shows that foraminifers occur sporadically throughout the lower half of the section but are absent in the upper half of the section. The results of this study compare well with the work of Schmidt (1970) ; most differences are explained by taxonomic considerations. Benthic foraminifers are few to absent in the Kellogg Shale (table 3) . We suggest that the paucity of benthic foraminifers is caused by a combination of masking by the siliceous components and the presence of low oxygen levels in bottom waters. The occurrence of fine laminations throughout the section indicates a lack of burrowing activity and supports the interpretation of low oxygen conditions on the sea bed. Previous biostratigraphic studies, which are summarized in Almgren and McDougall (1975) , show that the Kellogg Shale is referable to the Amphimorphina jenkensi Zone of the provincial Narizian Stage of California. x - 1  3  3  3  8  2  4 2 6 x 1 0 2 7 ( 2 ) 1 1 2 9 6 1 1 1 5 5 -
x 4 4 5 1 3 7 5 5 2 2 2 x 3 -2 7 3 4 0 2 8 2 0 1 6 
59 68 57 18 50 39 8 26 32 71 37 17 45 ( ? ) 43 57 23 26 23 21 31
Diatoms
Kanaya's lower assemblage is recognizable in samples A reconnaissance study of the diatoms of the "0" and "K" series samples was made, and quantitative studies of the diatoms of the "CD" series samples were cornpleted (table 4) . Diatoms are abundant and well to moderately well preserved throughout the Kellogg section with the exception of sample CD-9 which is barren of diatoms and sample CD-10 which contains only sparse, poorly preserved diatoms.
Of the dlatorns tabulated, 14 forms were not recorded by Kanaya (1957) . Many of these forms are small (Cymatosira spp., Hantzschia sp., Sceptroneis spp., Thalassiosira sp. Resting spores assigned to Xanthiopyxis and Liradiscus were tabulated by Kanaya (1957) CDQ through CD-6 wherein Melosira architecfurai~s is generally frequent (> 15% of the assemblage) and comparatively Tr~ceratium kanayae is more frequent (2% or more of the assemblage) and T. inconspicuum is typically less frequent (530% of the assemblage) than in the upper parts of the Kellogg section. Samples CD-7 through CD-23, the upper 7/, of the Kellogg section, are characterized by less common M. architecturalis (<lo%, except sample CD-13), sparse T. kanayae, and common to abundant (typ~cally 35%, but as high as 68%) T. inconspicuum and correspond to the upper assemblage of Kanaya (1957) . Two samples in this upper interval, CD-17 and CD-20, show dominance of quadrate forms of T inconspicuum (= T, inconspicuum var. inconspicuum) over forms with three apices (= T. inconspicuum var. trilobafa). A third sample, CD-12, contains approximately equal numbers of the two forms, but quadrate forms are sparse to absent in the remaining samples. It is not known at this time what the significance of these shifts in dominance of the two forms of T. inconspicuum is. Fenner's (1977) Bukry (1977) assigned the former core to the Coccolithus staurion Subzone (CP13c) and the latter to the Discoaster brfax Subzone (CP14a), so this diatom correlation of the Kellogg Shale agrees well with the coccolith correlations which also recognize these two subzones In the Kellogg Shale.
A reconnaissance study of welt-dated (by coccoliths) middle and upper Eocene diatomaceous material collected by the Deep Sea Drilling Project from the North (1977) .
DSDP Holes ~i a t o m Extinctions

Craspedodiscus oblongus
Triceratiwn kanayae var. quadri Zobata Coscinodiscus argus var. 1 -North A t l a n t i c S . A t l a n t i c (Bukry 1977 (Bukry , 1978a .
Two sets of samples (the "CD" and the "K" series) collected from the Kellogg Shale can be best correlated in the samples that were taken 8 to 11 m above the contact with the underlying Domengine Sandstone. The only occurrences of Macrora najae in the Kellogg section are limited to the 8-to 1 l-m level, two samples from each sample set. The only abundant occurrences of Mesocena oamaruensis are also limited to one sample from each set within that interval. But the upper and lower samples from the 0-to 8-m and 11-to 23-m intervals show less diagnostic correlation of species abundances and ranges between the two sample sets, which is partly attributable to the greater rarity of silicoflagellates in those intervals. Ecologic and preservational variation of the silicoflagellate assemblages appear to occur at higher frequency than the 0.5-to 1.0-m sample interval that was studied. (1974) and Rukry (1975 Rukry ( , 1976b Rukry ( . 1977 Rukry ( . 1978a ). 
Generic Percents
Ratios of Generic Percents
The only other substantial body of quantitative Eocene data for California silicoflagellates is from the Kreyenhagen Formation, about 200 km to the south (Dumoulin 1979 ), which encompasses slightly younger strata from the upper Dictyocha hexacantha Zone. Calculation of generic ratios from Dumoulin's Kreyenhagen species data (tables 9 and 10) shows slightly higher values, signifying warmer oceanic conditions following Kellogg deposition.
The main problems with the generic ratio are large amplitude changes from sample to sample within a section and the selection of coeval stratigraphic levels for comparison. Paleoenvironmental inferences are still preliminary because of the sparsity of comparative data. For example, a three-sample, high-latitude reference at DSDP Site 339 (67ON) does not support the trend between Corbisema and Naviculopsis that is observed in lower lati- 340 (67"N) does support the ratio with low C/N values of less than one. But differences in the silicoflagellate assemblages suggest that the Site 340 section is the older of these two sections and is more comparable to the Kellogg section in age. The abundant presence of specialized species of Naviculopsis different from those of the Kellogg, however, emphasizes that paleoenvironmental interpretations ultimately will require the establishment of individual species ranges. Generic ratios may provide guides for the interim. tittle is known about the ecology of Eocene diatoms, but some observations using the data can be made. The frequent (10%) Hantzschia sp. which are confined to basal sample CD-2 (table 4) indicate possible proximity to a brackish or fresh-water source during the initial deposition of the Kellogg section. However, it is possible that these specimens represent modern contaminants, although nearly a foot (30 cm) of soil and rock was excavated before sample CD-2 was taken. In fact, scarcity of benthic diatoms and the lack of common Stephanopyxis spp, or Melosira sulcata (Ehrenberg) KUtzing, indicate that the Kellogg section mainly was deposited away from the Eocene strand line. S a m p l e s samples contain common to abundant Melosira sulcafa (Ehrenberg) KUtzing, a form which is concentrated on Table 4 reveals that the abundance of these two Tricera-! tiurn species is greatest (>50%) in the uppermost part I the shelf in modern oceans. On the other hand, M. sulcata is relatively rare (2% average) in the Kellogg section. of the Kellogg section (samples CD-19 through CD-23) ! and in sample CD-7 in the lower part of the section. The While it is possible that M sulcata possessed different abundance of these taxa ,east (<35%) in the lowest ecological affinities in the Eocene. it is more likely that part (samples CD-P through CD-6) and in the middle part this heavily silicified, solution-resistant diatom is concen-(samples CD-12, CD-14, CD-16, and CD-17) of the less agreement, For example, samples CD-I6 and CD-17 logg and Sidney shales-only 31 forms of the 127 they contaln a supposed relatively warm diatom flora (26 and reported were common to both assemblages-and they 27% respectively of Triceratium barbadense and T. inconcluded that the two units represent distinct faunal conspicuum) but have low ratios of Corbiserna to Navi-assemblages. culopsis (0.40 and 0.34, respectively) which indicate cooler conditions for the silicoflagellates. Kanaya (1957) Clark and Campbell (1942) reported a marked difference Almgren and McDougall (1975) reviewed these correlain the composition of the radiolarian faunas of the Kel-tions and benthic foraminifera1 studies by Fulmer (1954) and concluded that the Kellogg and Sidney are separate exposures of the same unit.
Reconnaissance study of the diatoms from 11 samples collected from Kanaya's (1957) . 2 ). Earlier benthic foraminifera1 studies have placed the Kellogg Shale within the Narizian Benthonic Foraminifera1 Stage of Mallory (1959 ) (Fulmer 1954 : Almgren and McDougall 1975 . This correlation of the Narizian Stage to the international geologic time scale is consistent with the results of Poore (1976) and Poore and Brabb (1977 The marine age correlations of standard reference sections onshore can be improved by combining the biostratigraphies of several planktonic microfossil groups which have been effectively applied in deep-sea correlations (Bronnimann et al. 1971; Milow in Hays et al. 1972; Poore et al. 1981) . Integrating land sections like the Kellogg Shale into standard oceanic zonal systems should improve regional biostratigraphy and broaden the data base for global paleoclimatology. Description: Corbisema exilis is a medium-sized, slightly isosceles species with short spines and short pikes at the strut-ring junctions. The ring is distinctly narrower than the apical struts. The sides of the ring are convex. Spines are slightly asymmetrical.
SYSTEMATICS
Remarks: Corbisema exilis is distinguished from C. bimucronafa rotatoria Bukry and C. hastata miranda Bukry by the ring being much thinner than the apical struts. The distinct contrast in thickness combined with the ring shape distinguishes C. exilis from other species,
Occurrence: Corbisema exilis is sparsely present (< 1 to 3%) between the 4.5-and 20-m sample levels in the Kellogg Shale section west of Byron, California. The assem-blages are assigned to the upper middle Eocene and to widths of the ring and apical struts are the same. The the Dictyocha hexacantha Zone.
apical structure is arched above the ring.
Size: Maximum internal diameter of ring 24 to 29 pm.
Remarks: Corbisema inemis ballantina is distinguished
Holotype: USNM 347008 (pl. 1, fig. 9 ).
Isotypes: USNM 347009 to 34701 1. sample depths 4.5 to 12.5 m. Percentaaes are onlv one 249, fig. 29b (not a) . 685, pl. 3, fig. 2. in the South Atlantic.
Corbisema hastata (Lemrnermann
~orbisema hastab minor (Schulz) . -BUKRY 1975. p. 854, pl. 1, fig. 10 .
Size: Maximum internal diameter of ring 55 to 70 rrm.
Description; Corbisema hastata miranda is a small subspecies with moderate to short spines. The apical bars
Holotype: USNM 347012 (pl. 1, fig. 13 ).
meet at symmetrical angles, but the ring is isosceles. The ,sotypes: "SNM 347013 and 347014.
ring along the two lower portals is distinctly convex on one side and straight on the other. The straight base, invalidated the name by lCBN Art. 64, par. 4, Therefore, the new subspecies Cbrbisema hastata miranda is de-Description: Corbisema regina is a triangular species with scribed to validly accommodate the morphologic conrounded to blunt apices. Spines are moderate to short cept of Dictyocha triacantha var. apiculafa f. minor Schulz. and basal pikes at the strut-ring junctions are small. The
Comparison of the type specimens shows that Corbisema hastata miranda is distinguished from C. hastata hastata by having an essentially flat base, distinctly inflated lower portals, symmetrical apical structure, smaller size, and proportionally shorter height. It is distinguished from C. hastata cunicula Bukry (see Bukry 1976a) by shorter spines and symmetrical apical structure.
Size: Internal height 18 to 22 pm.
Holotype: Plate 1, figure 10 of Bukry 1975.
apical structure has struts expanded into a central plate or flattened struts and expanded center. The ring periphery is slightly indented at the strut junctions.
Remarks: Corbisema regina is distinguished from C. triacanfha (Ehrenberg) by having small pikes, indented sides and an apical plate, from C. triacantha convexa Bukry by indented instead of convex sides and smaller strut-ring junction structures, from C, lamellifera (Glezer) (pl. 2, fig.  4 ) by normal tubular spines and apices instead of flattened spines and apices.
~y p e locality: l as man Sea, DSDP sample 283-6-11
125
Occunence: Corbisema regina occurs most commonly cm (124 m).
(up to 37%) through the middle part of the Kellogg Shale section and ranges throughout. It is also present in the 13, figs. 8, 9; pl. 14, fig. 4.  ?D;ctyocha sp. (asperoid) BUKRY 1977, p. 831, pl. 1, fig. 10.  Dictyocha sp. A BUKRY 1978a, p. 785, pl. 2, figs. 4, 5. Description: Dictyocha byronalis is a moderate-to longspined species with a canted apical bar that is usually oriented subparallel to the short axis of the basal ring. The moderate-sized basal ring is slightly bowed-out at the asymmetrical strut junctions, which can produce a nearly eight-sided periphery. Four distinct basal pikes are well offset from the strut junctions. Isotypes: USNM 347025 to 347037.
Type locality: Kellogg Shale, Camino Diablo Road section, Byron, California, in sample K-6.
Genus NAVlCULOPSlS Frenguelli 1940
Naviculapsis 8meric8n8 Bukry, n. sp.
Plate 4, figures 17-19; plale 5, figures 1-5
Description: Naviculopsis americana has a wide ring with moderate spines and a narrow to moderate apical band. The apices of the ring are fairly angular. The length to width ratio for the ring ranges from 2.4 to 3.0. Spines are about half the length of the ring. The width of the band is about equal to the tube width.
Remarks: Naviculopsis americana is distinguished from N. constricta (Schulz) emend. Bukry by the greater width of the ring relative to spine width and more angular apices. It is distinguished from N, minor (Schulz) by larger size and more angular apices. It is distinguished from N. eobiapiculata by having a complete apical band.
Occurrence: Naviculopsis americana is sparse and sporadic in the Kellogg Shale section of Camino Diablo Road, Byron, California. It ranges up to 3% in abundance in these late middle Eocene samples.
Size: Length 100 to 130 pm; width 20-25 pm. Remarks: It is clear from the text of Schulz (1928, pp. 243-246) that two new forms, fa. aspera and fa. constricta, were designated for Dictyocha navicula var. biapiculata. Unfortunately, the associated figures were miscaptioned as D. navicula var. aspera and D. navicula var. consfricta. Later workers accepted the incorrect caption nomenclature as basionyrns, instead of the formal text designations, The elevation of fa. constricfa is shown above, and elevation of fa. aspera, as proposed by Perch-Nielsen (1976), should be the following: Naviculopsis aspera (Schulz) , n, comb. Basionym-Dicfyocha navicula var. biapiculata fa. aspera Schulz, 1928, p. 246, figs. 20a, b .
The combination of short-and long-ringed forms assigned to N. constricta by Frenguelli (1940) when naming the genus Naviculopsis and the expansion by Ling (1972) to include the common Eocene forms with moderate length rings and spines are useful. These additions to the original concept of N. constricta have been substantiated in DSDP Paleogene assemblages which show that the large and small forms assigned to N. constricfa cooccur through the interval. Although smaller forms predominate, the elongate original of N. constricta has a similar long range. Therefore, N. constricta is emended to include the morphologies of Naviculopsis specimens assigned to N. consfricta by Frenguelli (1940) , Ling (1972) , Perch-Nielsen (1975) , Bukry (1976a) , and Martini and Muller (1976 -GLEZER 1956, p. 274, pl. 16, figs. 6-8; pl. 17, figs. 1-3, 6. [These lack the requisite rectangular ring.]
Remarks: Distinct ion of Naviculopsis minor (Sc hulz) for biostratigraphy was recommended by Katharina Perch-Nielsen (written communication 1982) . If the original morphology that emphasizes a rectangular ring and short spine is adhered to, then N, minor appears to be stratigraphically restricted. It is not present in the middle Eocene Kellogg Shale, but is well represented in the lower Eocene of North Atlantic DSDP Hole 553A. Studies of lower Eocene assemblages from northern Europe by Martini (1974 Martini ( , 1981 first indicated the biostratigraphic potential of N. minor when properly identified.
Remarks: Helicosphaera neolophota is distinguished from H. lophota (Bramlette & Sullivan) by the lower angle of the smaller bar, the broadened ends of the bar, and the absence of a serrate extinction line in the rim. Description: Helicosphaera neolophota has an entire ovate periphery that is broader and flatter at the end with the flange overlap. An ovate central opening occupies 37 to 67% (46% average) of the overall specimen length. A broad bar, which broadens at the ends and may have an axial lineament, makes an angle of 30 to 50" with the major axis. In cross-polarized light, the bar and rim are bright with the major axis at P. The broad end of the rim has no serrate extinction line and is structurally simple. Lemmermann 1901, p. 259, pl. 10, fig. 21; 0 . triacantha var. inermis Lemm. f. inermis Glezer 1966, p. 247, pl. 8, figs. 1, 2; pl. 32, fig. 1. C. lamellifera (Glezer) Glezer; as Dictyocha lamellifera var. lamellifera Glezer 1964, p. 48, pl. 1, fig. 2 (pl. 2, fig. 4 ). C. sp. aff. C. recta (Schulz) Ling; as Dictyacha triacantha var. recta Schulz 1928, p. 250, figs. 32a, b . C. triacantha (Ehrenberg) Hanna 1931, p. 198, pl. D, fig. 1 (s. ampl., Eocene specimen); Locker 1974, p. 634, pl. 1, fig. 10; Bukry 1978b, p. 702, pl. 1, figs. 13-15;  as Dictyocha Iriscantha Ehrenberg 1844 , p. 80 (figured by Lemrnermann 1901 fig. 10 ). Remarks: Although many Eocene specimens of Corbisema superficially resemble C. triacantha, the original specimens used to typify the species lack basal pikes or apical plates and are from the upper Cenozoic (Loeblich et al. 1968; Lemmermann 1901; Locker 1974) . Some Eocene specimens, identified as C. trracantha convexa Bukry (1978~) Glezer 1966, p. 244, pl. 12, figs. 14, 15 . Schulz 1928, p. 255, fig. 43 (pl. 4, figs. 1-3) . (Schulz) Bukry & Foster 1973, p. 827, pl. 3, fig. 10 as 0. fibula var, pentagona Schulz 1928, p. 255, figs. 41a, b (pl. 4 , fig. 4 ). 0 . spinosa (Deflandre) Glezer 1966, p. 256, pl. 10, figs. 6?, 7, 8; as Corbisema spinosa Deflandre 1950, p. 193, figs. 178-162 . Distephanus crux(Ehrenberg) Haeckel1887, p. 15M: as Diclyocha crux Ehrenberg 1840, p. 207; 1854, pl. 18, fig. 56; pl. 20 (1), fig. 46 ; pl. 33(15), fig. 9 ; pl. 33(16), fig. 9 : pl. 33 (17), fig. 5 . 0. quinquangellus Bukry & Foster 1973, p. 828, pl. 5, fig. 4 . 0. quintus (Bukry & Martini 1981, p. 281, pl. 1, fig. 10 (pl. 4, fig. 14) . M. oamaruensis Schulz 1928, p. 240, figs. 10a, b (pl. 4, figs. 1 1-13 ). Bukry 1977, p. 834, pl. 1, figs. 11-13 (pl. 4, figs. 15-16) . Bukry 1978a, p. 787, pl. 4, figs. 9-16 . N. foliacea Deflandre 1950, p. 204, figs. 235-240 (pl. 5, fig. 7 ). (Bramlette & Sullivan) Hay & Mohler 1967 , p. 1531  as Coccolithites delus Bramlette & Sullivan 1961, p. 151, pl. 7, figs. la-c. Chiasmolithus grandis (Bramlette D, bifax (pl. 5, figs. 8-9 ). Bramlette & Riedel 1954, p. 399, pl. 39, fig. 6, text- 
D. hexacantha
D. pentagona
M. venusta
Naviculopsis eobiapiculata
Campylosphaera dele
D. deflandrei
P. intermedia
Tempere & Foati- Kanaya 1957, pl. 8, fig. 11 . Rhizosolenia hebetafa f. semispina (Hensen) Gran-Schrader and Fenner 1976, pl. 7, fig. 2 ; pl. 9, fig. 15 . R. sp. 1 (pl. 8, fig. 6 ). R. spp. Included here are other forms of Rhizosolenia which have sparse and sporadic occurrences. Riedelia claviger (Schmidt) Schrader & Fenner 1976, pl. 41, figs. 6-8, 9; pl. 42, figs. 3, 4, 10, 11, 15;  as Clavicula? sp. of Kanaya 1957, pl. 7, fig. 9 (pl. 8, fig. 4 ). R. sp. 1; as Riedelia? sp. 1 of Schrader 8 Fenner 1976, pl. 41, fig. 1 (pl.  8. fig. 2 ).
Sceptroneis sp. cf. S. tahvaniischrader & Fenner 1976, pl. 24, figs. 27-29 (pl . 8, fig. 9 ). S. tenue Schrader & Fenner 1976, pl. 3, figs. 1-4: pl. 25, figs. 12, 22, 24. Sfephanopyxts grunowiiGrove & Sturt-Schrader and Fenner 1976, pl. ! 20, fig. 8, pl. 31, fig. 3 . S. turris (Greville & Arnott) Ralfs- Kanaya 1957, pl. 3, figs. 3-5 (pl. 7, fig. 7 ). Greville-Schrader and Fenner 1976, pl. 35, fig. 27. Thalassiosira sp. 1 (pl. 7, fig. 5 ).
Stictodiscus kittonianus
T. sp. 2; as Thalassiosira? sp. 1 of Fenner 1977, pl. 3. figs. 7, 8 (pl. 7, fig. 6 ). Triceratium barbadense Greville-Fenner 1977, pl. 30, figs. 12-14. T. brachiaturn Brightwell-Fenner 1977, pl. 30, figs. 27-31. T. inconspicuurn Greville-Fenner 1977 , pl. 30, figs. 21, 2Z Kanaya 1957 fig. 8 (pl. 6, fig. 5 ). T. inconspicuurn var. trilobata Fenner 1977. pl. 30, figs. 23-26: as T. barbadense Greville-Kanaya 1957, pl. 7, figs. 1-4 (pl. 6, figs. 6-7) . Fenner; as T schulzii JousGFenner 1977. pl. 30. figs. 1-11, pl. 37, fig. 3 ; as T. sp. a of Kanaya 1957, pl. 7, figs. 5-7 (pl. 6, fig.  9 ). T. kanayae var. qoadrilobala Fenner: as T schulzii var. quadritobata Fenner 1977, pl. 30, figs. 15-20. T. sp. 3 of Schrader and Fenner 1976, pl. 27, fig. 7 .
T. kanayae
Acarinina aspensis (Co1om)-Bl ow 1979, p. 908, pl. 148, figs. 7-9; pl. 153, figs. 5-6: pl. 157, figs. 1-6; pl. 165, figs. 5, 6 . Remarks: Samples CD-11, CD-12, and CD-15 are dominated by spinose forms with four to seven chambers in the final whorl that also show a great deal of variability in the extent of the umbilicus and in development of an acute periphery. Although a number ot names could be applied to various extremes seen in the populations, the assemblages basically contain Acarinina aspensis with subordinate amounts of A. soldadoensis and Truncorotaloides collacteus. Forms with five to seven chambers in the last whorl, a wide, open and deep umbilicus, and a rounded periphery are referred to Acarinina aspensis. Forms with four spherical to subspherical chambers in the final whorl, a wide and deep umbilicus, and a rounded periphery are referred to Acarinina soladoensis. Forms with five chambers in the final whorl, a restricted umbilicus. and a tendency to develop an acute periphery are referred to T~ncomtaloides collacteus. The separation between Acarinina and Truncorotaloides is arbitrary in this case as none of the specimens in these samples show evidence of supplementary apertures (pl. 9, figs. 10-1 1). J. A. Barron, D. Bukry, R. Z. P m : Correlation of the middle Eocene Kellogg Shale of northern California figs. 10-13 (pl. 9, figs. 9, 12) . Remarks: Globorotaloides wilsoni as recognized here and by Poore and Brabb (1977) appears very similar if not identical to Globwofalia griffnae Blow. Guembelitria columbiana Howe-Beckmann 1957, p. 92, pl. 21 , fig. 16 (pl. 9, fig. 4 ). Pseudohastigerina danvillensis (Howe & Wallace) -Blow 1979, p. 1 781 ; pl. 159, figs. 6. 7; pl. 161, figs. 2-7; pl. 166, figs. 2-10: pl. 253, figs. 10-12. Remarks; In this study. we assign compressed specimens of Pseudohastigerina with curved sutures to P. danvillensis and restrict P. micra to forms with subspherical chambers and more radial sutures. (See Blow 1979 for discussion.) Pseudohastigerina micra of Schmidt (1970) is equivalent to P. danvillensis of this study (pl. 9, figs. 1-3). ( Suhhotina eocaenica (Terquem) sensu Blow 1979, p. lm, pl. 151, fig. 10; pl. 158, fig. 9 . Remarks: A large, robust scbbotinid in samples from the Kellogg Shale which closely resembles Subbotina eocaeni. ca of Blow (1979, pl. 151, fig. 10 ; pl. 158, fig. 9 ) (pl. 9, figs. 5-6). Truncorotaloides collacteus (Finlay)- Poore and Brabb 1977, p. 269, pl. I 5, figs. 5-7. Truncorotaloides rohri BrOnnimann & Berrnudez-Bolli 1957c, p. 170, pl. 39, figs. 8-12. Remarks: A few specimens in samples CD-11 and CD-12 with 5-7 chambers in the last whorl, a restricted umbilicus and an umbilical-extraumbilical aperture are referred to T~ncorolaloides mhri, base 31 pm.
Pseudohastigerina I~llisi
Triceratium inconspicuum Greville
Sample CD-15, side 11 pm.
Triceratium kanayae Fenner
Sample CD-17, base 28 pm.
